Apocynin protects against ethanol-induced gastric ulcer in rats by attenuating the upregulation of NADPH oxidases 1 and 4.
Gastric ulcer is a common gastrointestinal disorder affecting many people all over the world. Absolute ethanol (5 ml/kg) was used to induce gastric ulceration in rats. Apocynin (50 mg/kg) was given orally one hour before the administration of absolute ethanol. Omeprazole (20 mg/kg) was used as a standard. Interestingly, apocynin pre-treatment provided 93.5% gastroprotection against ethanol-induced ulceration. Biochemically, gastric mucin content was significantly increased with apocynin pre-treatment. This finding was further supported by alcian blue staining of stomach sections obtained from the different treated groups. Also, gastric juice volume and acidity were significantly reduced. Apocynin significantly ameliorated ethanol-induced oxidative stress by replenishing reduced glutathione and superoxide dismutase levels as well as reducing elevated malondialdehyde levels in gastric tissues. Besides, ethanol-induced pro-inflammatory response was significantly decreased by apocynin pre-treatment via reducing elevated levels of pro-inflammatory markers; interleukin-1β, tumor necrosis factor-α, cyclooxygenase-2 and inducible nitric oxide synthase. Additionally, caspase-3 tissue level was significantly reduced in apocynin pre-treated group. Interestingly, NADPH oxidase-1 (NOX-1) and NOX-4 up-regulation was shown to be partially involved in the pathogenesis of ethanol-induced gastric ulceration and was significantly reversed by apocynin pre-treatment. Gastroprotective properties of apocynin were confirmed by histopathological examination. It is worth mentioning that apocynin was superior in all aspects except gastric mucin content parameter where it was significantly increased by 13.5 folds in the omeprazole pre-treated group. This study was the first to show that apocynin is a promising gastroprotective agent against ethanol-induced gastric ulceration, partially via its anti-oxidant, anti-inflammatory, anti-apoptotic effects as well as down-regulating NOX-1 and NOX-4 expression.